Paraoxonase-1 L55M polymorphism is associated with an abnormal oral glucose tolerance test and differentiates high risk coronary disease families.
Polymorphisms of the gene for the antioxidant enzyme, paraoxonase-1 (PON1), have been identified as risk factors for coronary disease (CHD), notably in diabetic patients. The polymorphisms have also been linked with other diabetic complications. The present study analyzed glucose metabolism as a function of PON1 polymorphisms in young healthy nondiabetic men from families with premature CHD and matched controls. The L55M PON1 polymorphism was independently associated with the glucose response to an oral glucose tolerance test. LL homozygotes had significantly impaired glucose disposal (P = 0.0007) compared with (LM+MM) genotypes. It was particularly marked for subjects from high CHD risk families and differentiated them from matched controls (P = 0.049). The area under the glucose curve (P = 0.0036) and the time to peak glucose value (P = 0.026) were significantly higher in the LL carriers, whereas the insulin response was slower (P = 0.013). Insulin resistance did not differ between L55M genotypes. There was a trend for reduced pancreatic beta-cell function as measured by glucose-induced insulin secretion (LL vs. LM vs. MM, 20.26 vs. 23.74 vs. 25.60; P = 0.077). The frequency of the L55 allele decreased significantly (P = 0.028) across regions defining a north-south European axis. No significant differences for the glucose response or case-control populations were observed as a function of the PON1 Q192R polymorphism. The study demonstrates an association between PON1 gene polymorphisms and glucose metabolism. The L55M-glucose interaction differentiated offspring of high CHD risk families, suggesting that it may be of particular relevance for vascular disease and possibly other diabetic complications.